COMMUNICATION
During the second half of the twentieth century, Ramanujan's humble home in Kumbakonam, from where a thousand theorems emerged, was in a dilapidated condition. Even though in India many events and programs were held regularly in Ramanujan's memory, including the grand Ramanujan Centenary celebrations in December 1987, nothing was done for the renovation of this historic home. One of the most significant developments in the worldwide effort to preserve and honor the legacy of Ramanujan is the purchase in 2003 of Ramanujan's home in Kumbakonam by SASTRA University to maintain it as a museum. This purchase had far-reaching consequences because it led to the involvement of a university in the preservation of Ramanujan's legacy for posterity.
The Shanmugha Arts, Science, Technology and Research Academy (SASTRA), is a private university in the town of Tanjore after which the district is named. SASTRA was founded in 1984 and has grown by leaps and bounds. Admission is very competitive, and SASTRA has succeeded in attracting some of the brightest students in India.
SASTRA has renovated Ramanujan's home beautifully without altering its structure or design. The only modification was to add a bust of Ramanujan in the living room. In connection with the purchase of Ramanujan's home, SAS-TRA University opened a branch campus in Kumbakonam in 2003, called the Srinivasa Ramanujan Centre. SASTRA has a museum there in which several important letters, photographs, and documents related to Ramanujan are displayed. A visit to Kumbakonam just to see Ramanujan's home and this museum will be worthwhile and inspiring.
One afternoon in September 2003, I received a phone call from S. Swaminathan, then a graduate student at the University of Virginia (now a dean at SASTRA). He introduced himself as the son of Vice-Chancellor R. SethurThe SASTRA Ramanujan Prize is a $10,000 annual award given to mathematicians not exceeding the age of 32 for path-breaking contributions in areas influenced by the genius Srinivasa Ramanujan. The prize has been unusually effective in recognizing at an early stage in their careers extremely gifted mathematicians who have gone on to accomplish even greater things in mathematics and be awarded prizes with a hallowed tradition such as the Fields Medal. This is due to the enthusiastic support from leading mathematicians around the world and the caliber of the winners. The age limit of 32 is because Ramanujan lived only for 32 years, and in that brief lifespan made revolutionary contributions; so the challenge for the prize candidates is to show what they have achieved in that same time frame! The way the prize was conceived and launched is an incredible story, which I will relate here. I will then briefly describe some major aspects of the work of the winners.
The Origins
The district of Tanjore (=Tanjavur) in the state of Tamil Nadu in South India has been a seat of culture for several centuries. Tanjore has produced some of greatest composers and performers of South Indian classical music. Tanjore is well known for art in various forms and has a great concentration of Hindu temples. It is in this region steeped in culture that Ramanujan was born on December 22, 1887, in the town of Kumbakonam, where he lived until he completed high school. Conference inaugurations in India are usually elaborate and grand ceremonies starting with the traditional "lighting of the lamp" by the Chief Guest, with the lamp representing enlightenment through knowledge. There was a large gathering in the auditorium, and as we walked up to the stage to be seated before the official start of the ceremony, the Vice-Chancellor whispered to me and said, "I wish to give $10,000 annually for a worthy cause in the name of Ramanujan. You please decide how it should be used and announce it in your inaugural speech." I was pleasantly shocked by this and said, "This is very generous of you, but are you asking me to announce this in the next few minutes without consulting anybody?" He said, "Yes, consulting people, or going through a Committee, will cause unnecessary delays, and so I want you to come to decision right now and announce it." Fortunately, my inaugural speech was preceded by the lamp lighting ceremony and the customary elaborate welcome of the audience and the introduction of the Chief Guest (me) as is common in India, and so I had at least fifteen minutes to think about it as all this was going on! When I got up to speak, I mentioned this very generous offer from the Vice-Chancellor, and suggested that a SASTRA Ramanujan Prize be created and that $10,000 be given to a mathematician not exceeding the age of 32 for outstanding contributions to areas influenced by Ramanujan. I pointed out that the Fields Medal is given only to those under 40 years of age, and the SASTRA Prize would be given to even younger mathematicians, some of whom may later win the Fields Medal or other well-established major prizes. The Vice-Chancellor liked this suggestion very much, and at the conclusion of the inaugural ceremony, in thanking me, he confirmed that the prize would be launched the next year. He then turned towards me and said, "I request you to be the Chair of the Prize Committee." So that is how the SASTRA Ramanujan Prize was conceived and launched, and how I got involved with the Prize. All this happened within the span of an hour during the inauguration.
Upon return to the United States, I called George Andrews and told him this incredible story of the launch of the prize and said that for this to be a success, I would need the support of the mathematical community. In particular, I wanted his presence on the Committee for the first year. He was surprised and happy to hear this and agreed to serve on the Prize Committee. Over the years, eminent mathematicians have supported the prize by either serving on the Prize Committee, making nominations, or writing letters evaluating the work of the nominees. The prize is given annually at SASTRA University, Kumbakonam, during an international conference held around Ramanujan's birthday.
aman of SASTRA University, gave me some background about SASTRA, and said that to mark the occasion of the purchase of Ramanujan's home, SASTRA would be conducting an international conference that year in December at the Kumbakonam campus. The President of India, Dr. Abdul Kalam, had agreed to inaugurate this conference on December 20, 2003 and declare Ramanujan's home as a national treasure. Swaminathan invited me to bring a team of mathematicians from abroad to the conference, and said that SASTRA would cover all their expenses including international travel. I felt that what I heard over the phone was incredible because international airfare is rarely paid for mathematical conferences in India. But on checking I realized that something important was taking place. So I called George Andrews of Pennsylvania State University, the world's foremost authority in the theory of partitions and on Ramanujan's work, told him about SASTRA, and requested that he come to the conference. He said that, based on my assurance, he would come. In fact Andrews gave the opening lecture of the conference as well as the concluding Ramanujan Commemoration Lecture on December 22, Ramanujan's birthday. At the valedictory function, the participants suggested that SASTRA should conduct conferences annually around Ramanujan's birthday on different areas of mathematics influenced by Ramanujan. Dean Vaidhyasubramaniam of SASTRA agreed to this suggestion and invited me to help organize these annual conferences. I have done this annually since 2003, and so have also had the pleasure of being in Ramanujan's hometown each year in December thus making it an annual pilgrimage for me (see article 25 in [1] , pp. 153-160).
For the second SASTRA Ramanujan Conference in 2004, the Vice-Chancellor invited me to inaugurate it and also deliver the concluding Ramanujan Commemoration lec- The Prize Committee felt that both candidates deserved the full award. The SASTRA Vice-Chancellor generously agreed to the recommendation of the Committee that Bhargava and Soundararajan be awarded two full prizes, and that it should not be split. Thus the SASTRA Ramanujan Prize could not have had a better start (see Ken Ono's article [3] on the award of the first SASTRA Ramanujan Prizes, and mine ( [1] , p. 161-166) as well).
Bhargava continued producing fundamental work after receiving the SASTRA Ramanujan Prize, especially related to the average rank of elliptic curves. He was recognized with the AMS Cole Prize in 2008 and the Fields Medal in 2014.
When Soundararajan received the SASTRA Prize, he was a tenured faculty member at Michigan, and in the next year, was appointed full professor at Stanford. Subsequently, he was recognized with the Infosys Prize and the Ostrowski Prize, both in 2011.
The 2006 Prize: Thirty-one-year-old Terence Tao of UCLA had made far-reaching contributions to diverse areas of mathematics such as number theory, harmonic analysis, partial differential equations, and ergodic theory. He was widely regarded as one of the most influential mathematicians of our time.
One of Tao's most notable contributions was for the Kakeya Problem in higher dimensions. One aspect of the problem is to determine the fractal dimension of a set obtained by rotating a needle in n-dimensional space. In joint work with Nets Katz, Isabella Laba, and others, he improved all previously known estimates for the fractal dimension with ingenious combinatorial ideas. Another of Tao's seminal contributions was his joint work with Ben Green on long arithmetic progressions of prime numbers. One of the deepest results in this area is due to the Hungarian mathematician Szemerédi who showed that any set of positive density will have arbitrarily long arithmetic progressions. Subsequently Tim Gowers of Cambridge University gave a very different proof of Szemerédi's theorem. This result of Szemerédi does not apply to the set of primes, which is of zero density. By combining the ideas of Gowers along with tools from ergodic theory, Green and Tao proved the sensational result that there are arbitrarily long arithmetic progressions of primes.
Yet another fundamental contribution of Tao concerns the sum-product problem due to Paul Erdős and Szemerédi. Roughly speaking, this problem states that either the sum set or the product set of a set of N numbers must be large. Tao was the first to recognize the significance of this problem in combinatorial number theory and harmonic analysis. In collaboration with Nets Katz and Jean
The winners
The 2005 Prizes: Manjul Bhargava of Princeton University and Kannan Soundararajan of the University of Michigan came out on top as the strongest young mathematicians in the areas of algebraic number theory and analytic number theory, respectively, and were equally ranked 1 by the Committee.
One of the pioneering discoveries of Gauss was the composition law for binary quadratic forms. Introducing several new and unexpected ideas, Bhargava broke an impasse since the time of Gauss, and established in his 2001 PhD thesis at Princeton University composition laws for higher degree forms. Bhargava applied these to solve new cases of one of the fundamental questions of number theory, that of the asymptotic enumeration of number fields of a given degree. He published the results in his thesis in a series of papers in the Annals of Mathematics. Bhargava's lecture at SASTRA University upon accepting the prize was on a different topic; he announced his joint work with Jonathan Hanke on the solution of the problem of determining all universal quadratic forms-a problem whose origin can be traced back to Ramanujan.
Kannan Soundararajan had made spectacular contributions to analytic number theory, most notably pertaining to the Riemann zeta function and Dirichlet L-functionsespecially on the distribution and location of their zeros. He also established deep results in random matrix theory, which has fundamental connections with prime number theory. In his PhD thesis at Princeton University, he showed that 7/8-ths of the quadratic L-functions have no zeros at In 1991, Zeev Rudnick and Peter Sarnak formulated the QUE Conjecture, which in its general form concerns the correspondence principle for quantizations of chaotic systems. One aspect of the problem is to understand how berg on representing integral quadratic forms by quadratic forms had its roots in the work of Ramanujan.
An important and difficult problem in number theory is to asymptotically count number fields according to their discriminant. The case up to degree 5 had been solved by Manjul Bhargava. For large degrees, Ellenberg and Venkatesh provided the first major improvement over bounds in earlier work of Wolfgang Schmidt and thus broke an impasse of thirty years. Also of great importance was Venkatesh's work on sub-convexity of automorphic L-functions, and his joint work with E. Lindenstrauss, which settled a famous conjecture of Peter Sarnak concerning locally symmetric spaces.
After the SASTRA Ramanujan Prize, he has been awarded the Infosys Prize in 2016 and the Ostrowski Prize in 2017. In 2018 he was awarded the Fields Medal and appointed to the permanent faculty at the Institute for Advanced Study, Princeton.
The 2009 Prize: The 2009 Prize was awarded to Kathrin Bringmann for work related to Ramanujan's mock theta functions. A good portion of Ramanujan's Lost Notebook, namely, the loose sheets of paper on which he wrote hundreds of formulas shortly before he died in 1920, is devoted to mock theta functions. These are objects that are like the classical theta functions in their shape, but are not modular forms, yet their coefficients can be calculated with a degree of precision comparable to what can be done for functions that can be expressed in terms of theta functions. No one knew the exact relationship between theta functions and mock theta functions, and indeed determining this relationship was one of the tantalizing puzzles of mathematics. Program. Yun made a breakthrough in the study of the Fundamental Lemma formulated by Jacquet and Rallis in their program of proving the Gross-Prasad conjecture on relative trace formulas. Yun's understanding of Hitchin fibrations enabled him to reduce the Jacquet-Rallis fundamental lemma to a cohomological property of the Hitchin fibration. In addition, Yun's work on the uniform construction of motives with exceptional Galois groups is considered to be very fundamental.
Since 2012 was the 125th Birth Anniversary of Ramanujan, Yun was awarded the SASTRA Prize in India's capital New Delhi, at a conference organized by the National Board for Higher Mathematics (of India), and co-sponsored by SASTRA University and Delhi University. That was the only year when this prize was not awarded in Kumbakonam.
When Yun received the SASTRA Prize, he had just been appointed to the permanent faculty at Stanford University after having completed his term as Moore Instructor at MIT. In 2018 he was a recipient of the New Horizons in Mathematics Prize.
The 2013 Prize: Peter Scholze of the University of Bonn had made revolutionary contributions to arithmetic algebraic geometry and the theory of automorphic forms. Already in his Masters thesis at Bonn, Scholze gave a new proof of the Local Langlands Conjecture for general linear groups based on a novel approach to calculate the zeta function of certain algebraic varieties. While this was groundbreaking, his PhD thesis at Bonn was a much bigger breakthrough: he developed a new p-adic machine called perfectoid spaces and used it brilliantly to prove a significant part of the weighted monodromy conjecture due to Deligne, thereby breaking an impasse of more than 30 years. Scholze extended his theory of perfectoid spaces waves are influenced by the geometry of their enclosure. Rudnick and Sarnak conjectured that for sufficiently chaotic systems, if the surface has negative curvature, then the high frequency quantum wave functions are uniformly distributed within the domain. The modular domain in number theory is one of the most important examples, and for this case, Holowinsky and Soundararajan solved the holomorphic QUE conjecture.
The manner in which this solution came about is amazing. By a study of Hecke eigenvalues and an ingenious application of the sieve, Holowinsky obtained critical estimates for shifted convolution sums and this almost settled the holomorphic QUE conjecture for the modular domain except in certain cases where the corresponding L-functions behave abnormally. Simultaneously, Soundararajan approached the problem from an entirely different direction, was able to confirm the conjecture in several cases, and noticed that the exceptional cases not fitting Holowinsky's approach were covered by his techniques. Thus by combining the approaches of Holowinsky and Soundararajan, the holomorphic QUE Conjecture was fully resolved in the modular case. The 2014 Prize: James Maynard of Oxford University, England, and of the University of Montreal, had made outstanding contributions to some of the most famous problems on prime numbers. He obtained the strongest results at the time on the celebrated prime twins conjecture by showing that the gap between consecutive primes does not exceed 600 infinitely often. Not only did he significantly improve the path-breaking work of Goldston, Pintz, Yıldırım, and Zhang, but he achieved it with ingenious methods that were simpler than those used by others.
A generalization of the prime twins conjecture is the prime k-tuples conjecture, which states that an admissible collection of k linear functions will simultaneously take k prime values infinitely often. In the last one hundred years, several partial results towards the k-tuples conjecture were obtained by replacing prime values with "almost primes," namely numbers with a bounded number of prime factors. Another major achievement of Maynard was to significantly improve on the work of earlier researchers on k-tuples of almost primes.
Just before receiving the SASTRA Prize, Maynard announced the solution to the famous $10,000 problem of Erdős on large gaps between primes. This was simultaneously announced by Kevin Ford, Ben Green, Sergei Konyagin, and Terence Tao, but Maynard's method was different and simpler. Maynard's results and methods have led to a resurgence of activity worldwide in prime number theory. previously even assuming the Riemann Hypothesis, and opened the door for a series of breakthroughs on some notoriously difficult questions such as the Erdős discrepancy problem and Chowla's conjecture, previously believed to be well beyond reach. Their stunning work on multiplicative functions in short intervals is best illustrated in terms of the Liouville lambda function, which takes value 1 when an integer has an even number of prime factors (counted with multiplicity), and value -1 at an integer with an odd number of prime factors. The statement that the lambda function takes values 1 and -1 with asymptotically equal frequency is equivalent to the Prime Number Theorem; more refined statements on the relative error in this equal frequency are related to the Riemann Hypothesis. Such equal distribution results were known also for short intervals, namely intervals [x,x+h], where h is a fractional power (<1) of x. The Riemann Hypothesis implies that powers of h larger than 1/2 will work. Instead of every interval of length h, if we require only "almost all" intervals of length h, it was known that h could be made as small as the 1/6-th power of x, and as small as a power of log x by assuming the Riemann Hypothesis. Matomäki and Radziwill shocked the world by showing unconditionally that equal frequency holds almost always as long as h tends to infinity with x.
Sarvadaman Chowla conjectured that if any k collection of values of 1 and -1 are given in any order, then the lambda function will take that sequence of values at k consecutive integers with asymptotic frequency 1/2 k . This conjecture is yet unsolved. In 2016, Matomäki, Radziwill, and Terence Tao proved that when k = 3, each of the eight sign choices occur with positive proportion.
The 2017 Prize: Maryna Viazovska of the Swiss Federal Institute of Technology, Lausanne, was awarded the 2017 SASTRA Prize for her stunning solution in dimension 8 of the sphere-packing problem, and for her equally impressive joint work with Henry Cohn, Abhinav Kumar, Stephen D. Miller, and Danylo Radchenko, resolving the sphere-packing problem in dimension 24, by building upon her fundamental ideas in dimension 8.
The sphere-packing problem has a long and illustrious history. Johannes Kepler asked for the optimal way to stack cannon balls (of uniform radius) and conjectured a configuration, but could not prove it. This Kepler Conjecture was resolved by Thomas Hales in 1998 by combining ingenious geometric optimization arguments with machine calculations. The sphere-packing problem in higher dimensions remained open.
In dimension 8 there is E 8 , an exceptional Lie group with a root lattice of rank 8, and in dimension 24 there is the Leech lattice. This gave some hope that the sphere-packing problem could be solved in dimensions 8 and 24. Noam Elkies and Henry Cohn made significant progress and conjectured the existence of certain magic auxiliary functions in dimensions 8 and 16, which, if determined, would resolve it should hold more generally. A major achievement of Tsimerman in his Princeton PhD thesis of 2011 was to obtain certain unconditional bounds up to dimension 6. Another important result in his thesis was to answer in the affirmative a question of Nick Katz and Oort whether there exists an abelian variety over the set of all algebraic numbers that is not isogenous to the Jacobian of a stable algebraic curve over the algebraic numbers.
Just before receiving the SASTRA Prize, Tsimerman gave a proof of the André-Oort Conjecture for the moduli spaces of principally polarized abelian varieties of any dimension-a result that was sought for a long time. 
